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Title: SIMILARITY METHODS IN SIGNAL-PROCESSING 

Author (s) : MOON TK 

Corporate Source: UTAH STATE UNIV,DEPT ELECT & COMP ENGN/LOGAN//UT/84322 
Journal: IEEE TRANSACTIONS ON SIGNAL PROCESSING, 1996, V44, N4 (APR), P 

827-833 
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Geographic Location: USA 
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Abstract: A signal may contain information that is preserved by certain 
transformations of the signal, For example, the information 
phase-modulated signal is not altered by amplitude scaling of the 
signal . Many processing techniques have been developed to exploit such 
similarities. In the past, these algorithms have been developed in 
isolation without regard to common principles of invariance that tie 
them together, In this paper, similarity methods are presented as a 
unified method of designing processing algorithms invariant to 
specified transformations, These methods are based upon groups of 
continuous transformations known as local Lie groups and lead to a 
quasilinear partial differential equation. Solution of this partial 
differential equation specifies the form the signal processing 
operations must take. This form can then be applied using engineering 
judgment for algorithmic implementation, The paper presents an 
extended tutorial on Lie groups and similarity methods and quasilinear 
differential equations drawn from the mathematical literature, This is 
followed by several examples of signal processing interest that 
demonstrate that the similarity techniques may be applicable in certain 
kinds of signal processing problems. 

Research Fronts: 94-2003 001 (WAVELET TRANSFORMS; MULT I SCALE WIENER 
FILTER; SCALING FUNCTIONS) 
94-6697 001 (DETECTION OF NON-GAUSSIAN SIGNALS ; RANDOM NUMBER 
GENERATOR FOR OCEAN NOISE STATISTICS; ROBUST DECONVOLUTION) 
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Title: Synthesis of discrete interference -immune signals using 
game-theory methods. 

Author: Mal'tsev, A. D.; Chudnov, A. M. 

Source: Radioelectronics and Communications Systems (English translation 
of Izvestiya Vysshikh Uchebnykh Zavedenii Radioelektronika ) v 32 n 7 1989 p 
64-65 

Publication Year: 1989 ( 
CODEN: RESYA5 ISSN: 0033-7870 
Language: English 

Document Type: JA; (Journal Article) 0 . 
Journal Announcement: 9101 

Abstract: In order to create a realizable algorithm for the formation 
of pseudorandom signals with amplitude-phase keying, it is expedient to 
find the optimal distribution for the amplitudes of the subelements of the 
signals for a stipulated finite number of their admissible values. This 
problem may be represented in the form of an antagonistic game between two 
players which are assumed to be the signal shaper and the source which 
produces interferences that have constraints on the average power output. 
We consider the solution of the game. The application of amplitude keying 
of the subelements leads to a noticeable increase in reception 
interference immunity for pseudorandom signals 2 Refs. 

Descriptors: * S I GNAL INTERFERENCE - - *Suppression ; PROBABILITY- -Game 
Theory; SIGNAL THEORY; AMPLITUDE MODULATION 

Identifiers: INTERFERENCE IMMUNITY; INFORMATION TRANSMISSION ; 
PSEUDORANDOM SIGNALS ; AMPLITUDE -PHASE KEYING 
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711 (Electromagnetic Waves) ; 716 (Radar, Radio & TV Electronic 
Equipment) ; 922 (Statistical Methods) 
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Author: Ponomarenko, V. P. 

Source: Radio Engineering and Electronic Physics (English translation of 
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Publication Year: 1980 
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Abstract: The stability is investigated of a two-circuit synchronization 
system realizing an optimum algorithm for pseudorandom radio signal 
filtering in the presence of a similar drifting interference . Dynamic 
characteristics are obtained which make it possible to estimate the 
algorithm stability upon changes in the system and interference 
parameters. 9 refs. 
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INVESTIGATION OF PRE -DETECTION SIGNAL PROCESSING OF PSEUDONOISE 
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CW AND BURSTY INTERFERENCE COMPUTER-AIDED-DESIGN 

Author: MAYK, ISRAEL 
Degree: D.EN 
Year: 1985 
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By comparison to conventional communication systems, spread-spectrum 
systems are known to be less affected by interference because of their 
large dimensionality in signal space. Nevertheless, significant performance 
degradation is experienced when large interference exists in a few or 
even one signal coordinates. In this case, interference reduction 
techniques are also known to provide additional processing gain. A novel 
class of pseudonoise ( PN ) invariant algorithms is derived to reduce the 
impact of interference and restore much of the structure of PN signals 

received in the presence of interference and noise. A PN signal 
received by a pre-detection signal process (PDSP) implementing a PN 
invariant algorithm remains unchanged at the output . When an 
interference waveform is added to the PN signal , most of the DC bias 
as well as other smooth components of the interference may be 
significantly reduced at the output of the same PDSP. If n is the longest 
run in the PN sequence of maximal length N, and R(,c) is the chip rate, 
it is shown that the algorithms work well when the interference is 
sinusoidal with a frequency deviation from the carrier up to R(,c)/N. At 
such a low frequency deviation, the processing gain is observed to be 
relatively high and independent of the phase deviation. As the frequency 
deviation increases to nR(,c)/N, the performance of the spread- spectrum 
system decreases to the level that would have been obtained in the 
absence of the PDSP. 
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Title: Spread spectrum in mobile communications. 3. Computer simulations 

Author(s): Stular, M. ; Tomazic, S. 

Author Affiliation: Fakulteta za Elektrotehniko, Ljubljana Univ., 
Slovenia 

Journal: Elektrotehniski Vestnik vol.66, no. 3 p. 222-8 
Publisher: Electrotech. Soc . Slovenia, 

Publication Date: 1999 Country of Publication: Slovenia 

CODEN: ELVEA2 ISSN: 0013-5852 
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Material Identity Number: E040-1999-004 

Language: English Document Type: Journal Paper (JP) 

Treatment: Practical (P) ; Theoretical (T) 

Abstract: In order to deepen our knowledge and understanding of spread 
spectrum principles, computer simulations of a direct sequence spread 
spectrum (DSSS) and narrow-band system (NB) were carried out. An 
experimental base-band DSSS system is considered. It consists of a 
transmitter, mobile propagation channel and receiver. In the transmitter, 
coding and spreading of the data signal take place. The main part of the 
mobile propagation channel is a FIR filter. Besides this, noise and 

jamming signals are added to the desired signal in the channel. In the 
receiver, the received signal is correlated with the locally generated PN 
signal and decoded afterwards. As regards decoding, there are several 

alternatives available. Namely, the DSSS principle allows us to resolve 
components which are mutually delayed (usually as a result of 
time-dispersive effects of multipath propagation) for at least chip time 
T/sub c/. We can therefore form a decision variable by combining more than 
one received component. A decoding algorithm on the basis of the 
strongest component is shown. (4 Refs) 
Subfile: B C 

Descriptors: digital simulation; FIR filters; mobile radio; spread 
spectrum communication; telecommunication computing 

Identifiers: direct sequence spread spectrum; narrow-band system; mobile 
propagation channel; FIR filter; .jamming signals; time-dispersive effects 
; multipath propagation; decision variable; decoding algorithm 

Class Codes: B6250F (Mobile radio systems); C7410F (Communications 
computing) 

Copyright 1999, I EE 
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Title: New PN code acquisition scheme for CDMA networks with low 

signal-to-noise ratios 

Author(s): Glisic, S.G.; Poutanen, T.J.; Wu, W.W.; Petrovic, G.V.; 
Stefanovic, Z. 

Author Affiliation: Dept. of Electr. Eng., Oulu Univ., Finland 

Journal: IEEE Transactions on Communications vol.47, no . 2 p. 300-10 

Publisher: IEEE, 

Publication Date: Feb. 1999 Country of Publication: USA 

CODEN: IECMBT ISSN: 0090-6778 
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Material Identity Number: 1203-1999-003 

U.S. Copyright Clearance Center Code: 0090-6778/99/$10 . 00 
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Language: English Document Type: Journal Paper (JP) 
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Abstract: A new approach to PN code acquisition is presented and 
analyzed. A recirculation loop is used to improve probability of synchro 
cell detection P/sub D/ in each retrace of the code uncertainty region. To 
further improve P/sub D/ and probability of false alarm P/sub fa/ 
simultaneously, code diversity (a number of synchro channels in parallel) 
is used. This is especially effective in the channel with multiple access 

interference and near-far effect. Typical applications are networks with 
very low signal-to-noise ratio. Examples are code division multiple access 
(CDMA) LEO satellite systems experiencing high Doppler or any CDMA network 
where the number of users is approaching capacity limits. Even if the 
carrier Doppler is compensated, in any asynchronous LEO satellite network, 
compensation of code Doppler is not feasible. For this reason, in order to 
cope with code Doppler (D) and delay ( tau ) , a modification based on 
transforming the two-dimensional uncertainty region (D, tau ) into a new 
uncertainty region (T/sub c/, tau ) will be introduced. Parameter T/sub c/ 
is the period of the correlation pulses at the output of a sliding 
correlator. When Doppler rate is present, the three-dimensional uncertainty 
region (D, R/sub d/, tau ) is transformed into a new one (T/sub c/, R/sub 
t/, tau ) where R/sub d/ and R/sub t/ are Doppler rate and correlation 
pulse period change rate, respectively. The main motivation for this work 
is to find new algorithms suitable for all digital receiver 
implementation and operation at low signal-to-noise ratios. These 

algorithms make CDMA techniques feasible for direct communication between 
LEO satellite and small ground-based user terminals (handsets) . A 
comprehensive performance study of the new PN code acquisition system 
is presented and discussed. The results obtained demonstrate that, for low 
signal-to noise ratios, the acquisition time achieved with the new 

algorithm is one order of magnitude shorter compared with standard 
techniques known so far. (29 Refs) 
Subfile: B 
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Identifiers: PN code acquisition scheme; CDMA networks; low 
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Television signal scrambling system - has transition limiter, pseudo 

random signal generator combiner and transposer 
Patent Assignee: HDS HOUSEHOLD DATA (HDSH-N) 
Inventor: HANSEN H L; MORREY W T 

Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 4870682 A 19890926 US 8718439 A 19870225 198948 B 

Priority Applications (No Type Date) : US 8718439 A 19870225 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
US 4870682 A 9 

Abstract (Basic) : US 4870682 A 

The method involves steps of limiting changes in amplitude of 
an input clear signal then generating a first pseudo random signal . 
The limited input clear signal is transformed in accordance with the 
first pseudo random signal to produce a scrambled signal . The 
scrambled signal is transposed to reduce a bandwidth of a communication 
channel required for accurate transmission of the scrambled signal and 
then accurately transmitted. 

A second pseudo random signal is generated, transforming a 
received transposed scrambled signal in accordance with the second 
pseudo random signal to produce a first descrambled signal, first 
descrambled signal is transposed to reverse the transposition of said 
scrambled signal to recover a final descrambled signal . 

USE/ADVANTAGE - E.g. TV scrambling system, scrambled and 
unscrambled signal bandwidthing are equal, ciphering algorithm 
corrects signal errors caused by communication channel . 
Title Terms: TELEVISION; SIGNAL; SCRAMBLE; SYSTEM; TRANSITION; LIMIT; 

PSEUDO; RANDOM; SIGNAL; GENERATOR; COMBINATION; TRANSPOSE 
Derwent Class: W02 

International Patent Class (Additional): H04B-001/66; H04L-009/02; 

H04N-007/16 
File Segment: EPI 
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ABSTRACT 

PURPOSE: To keep secrecy by transiting a state sequentially from a state 
given by a scramble key and generating a PN signal based on a 
conversion logic from the state to be transited thereby making the logic 
changeable . 
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ABSTRACT 

PURPOSE: To provide ciphering performance and to increase subscribers 
in the case of charging promotion in the device compressing voice data 
using band split coding utilizing a broadcast communication satellite. 
CONSTITUTION: A transmitter side equipment is provided with a PN generator 
8 generating a PN signal series based on an optional initial value and 
a ciphering device 10 ciphering the initial value and the PN signal 
series is added to at least one of voice data among voice data subject to 
band split and compression coding and the compression coded voice data and 
the ciphered initial value are synthesized and the synthesized data are 
sent, a receiver side equipment decodes the ciphered initial value and 
generates the PN signal series based on the decoded initial value to 
decode scrambled voice data. 



20/5/3 (Item 3 from file: 347) 

DIALOG (R) File 347:JAPIO 
(c) 2005 JPO & JAPIO. All rts. reserv. 



05193623 **Image available** 

INTERCEPTION PREVENTING METHOD, INTERCEPTION PREVENTING DEVICE AND 
CIPHERING /DECODING ADAPTOR WITH INTERCEPTION PREVENTING FUNCTION 



PUB . NO . : 
PUBLISHED: 
INVENTOR (s) : 
APPLICANT (s) 

APPL. NO. : 
FILED: 
INTL CLASS : 

JAPIO CLASS: 



JAPIO KEYWORD 



08-149123 [JP 8149123 A] 
June 07, 1996 (19960607) 
NAKAYA KAZUHIKO 

RICOH ELEMEX CORP [360109] (A Japanese Company or 
Corporation) , JP (Japan) 
06-289902 [JP 94289902] 
November 24, 1994 (19941124) 

[6] H04L-009/00; H04L- 009/10 ; H04L- 009/12 ; H04K-001/02 
H04M-001/68; H04N-001/44 

44.3 (COMMUNICATION -- Telegraphy); 29.4 (PRECISION 
INSTRUMENTS -- Business Machines); 44.2 (COMMUNICATION - 
Transmission Systems); 44.4 (COMMUNICATION -- Telephone) 
44.7 (COMMUNICATION -- Facsimile) 
:R011 (LIQUID CRYSTALS) 



ABSTRACT 

PURPOSE: To prevent the interception of communication content by an 
electromagnetic wave leaked from a signal line based on a communication 
signal with comparatively simple configuration. 



CONSTITUTION: A signal generating section 60 of its own station side 
ciphering / decoding adaptor 4 outputs a random signal at the same 
frequency band as that of a communication signal with its own station side 
facsimile equipment by changing the frequency of the random signal to 
a random signal line 32. Furthermore, the random signal line 32 

starts from a signal line from a MODEM section 44 up to signal line and 
communication signal lines 24, 26 in a changeover section 42 and up to a 
connector 2a of the own station side facsimile equipment 2 along with the 
respective signal lines. Thus, even when the communication signal through 
the communication signal lines 24, 26 of a modular cable 14 is leaked as an 
electromagnetic wave, it is mixed with an electromagnetic wave of a random 
signal leaked from the random signal line 32, and an intercepting 
party cannot discriminate the signal from the random signal because the 
frequency band is the same and then the interception is failed. 
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ABSTRACT 

PURPOSE: To obtain a prescribed degree of secrecy, by specifying the duty 
ratio of a gate signal in accordance with key information and controlling 
a pseudo random signal in accordance with the gate signal . 

CONSTITUTION: In order to control the time ratio of a PN signal to be 
added to a PCM voice signal, a gate signal which changes at every 
prescribed sample period is provided and the PN signal is added to the 
PCM signal after the PN signal is controlled in accordance with the 
gate signal. Then the time ratio (duty ratio) of the gate signal is 
controlled by means of separately transmitted key information and the 
degree of secrecy of scramble is controlled, when the gate signal is always 
'0', all samples are not scrambled and a 'no secrecy 1 condition is set. 
When the gate signal is always '1', all samples are scrambled and a 
'secrecy is perfect' condition is set. Therefore, various degrees of 
secrecy can be obtained in accordance with the duty ratio of the gate 
signal . 
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which is superimposed with digital pseudorandom signal . During 
receiving method involves filtration of this signal with superimposed 
narrow-band noise in bandwidth using filtration band , and converting 
it to voltage proportional to its power, filtering it in bandwidth , 
and calculation of mismatch between output signal cycle Fpr and 
corresponding clock frequency of receiver using correlation processing. 
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The decoder appts uses PN signal with which scramble of 
video/audio signal is carried out transmitting station, and 
de-scrambles the received signal. A pair of decoders (210e,210f) decode 
the received enciphered information to extract a key information, 
which is enciphered with other sub information. A key information 
judging unit judges whether the extracted key information is a 
correct information. Then, the key information is passed to a PN 
generator (310) and a state transition is carried out orderly from the 
current state. 

The PN signal is formed from this transition state, based on a 
conversion logic. The specific data in the sub information obtained by 
the decoders, is produced as a PNG alteration information. A PN 
signal formation logic alteration unit alters the formation logic 
of the PN generator, based on this alteration information. 

ADVANTAGE - Improves safety to system security by simple 
formulation . 
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Abstract (Basic) : WO 8400656 A 

The encoder-decoder has an odd number e.g. three, of analog delay 
elements, each of which delays the signal input by one half of the 
horizontal line scan period. The three delayed signals are input to a 
three-throw single-pole switch (54) . The selection of which input 
terminal of the switch is connected to its output terminal is effected 
by a cycle sequence generator (56) connected with the three control 
input lines of the switch. By rearranging the video signal in an analog 
format the expense of digital conversion, prior to scrambling, is 
avoided . 

The composite television signal supplied to the series of analog 
delay devices comprises both video and timing or synchronising data. 
The pseudo- random 3ignal which controls the sequencing of the 
switch is generated independently at the transmitter and receiver, for 
greater security. A control word and an initialisation word are sent 
periodically with the TV signal to achieve synchronisation, one or both 
these words being encrypted prior to transmission. (47pp Dwg.No.4/10) 

EP 116 082 A 

A method for enabling only authorised receivers to display a 
television program in an intelligible manner comprising the steps of: 
generating a television program signal (10); generating a psuedo- 
random signal at an encoding station (24) ; encrypting said 
television program signal in accordnace with said pseudo- random 
signal (18) ; producing a control signal related to the generation of 
said pseudo- random signal (24) ; transmitting the encrypted 
television program signal and said control signal to a receiver station 
(20) ; the method being characterised in that the pseudo- random 
signal has at least two different states and the television program 
signal is encrypted in accordance with the pseudo- random signal by 



modifying the program signal in at least one of two modes of 
encryption operation, the method including the further steps of: 
providing a decode control key to the receiver station by 
transmitting said decode control key in an encrypted form (16,18,20); 
providing a master key to said receiver station for controlling the 
decryption of the transmitted decode control key ; decrypting the 
decode control key (42) and utilising said decrypted decode control 
key and said transmitted control signal to generate a pseudo- random 
signal at said receiving station (46) ; decoding the encrypted 
television program signal in accordance with the . pseudo- random 
signal generated at said receiver station 

(38) ; and applying the decoded program signal to a receiver for 
display . 
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